~ MOTION OF SYSTEM OF PARTICLES
A<=, ¢ RIGID BODY

system of particles anvd
rotatioNcl motioN ' ':&'__'%;"5 Z Pure Rotadtionoll Motion:-

(1) Sivce distanvce betweewn two Particles o¢
a rigid bodY remainNs coNStant, So the

1. PoSitioNv of centre of mass dependsS UPoN Shared, Size
aANd diStributioNn of maiSS of body

2. PoSition of centrre of molSS of N obiect chanvges iv
trawvsiatioNn motion.

3. For bodieS of Normoall dimenNSioNS centre of mass ¢

center of gravicy coinvcide. f . . . rela.t.ive.mo.t.iow of one .Par'bicle w.r.t other
4. Centre of mass of rigid bodies is independent of the CENTRE OF MASS | ANGILOGY between livear § RotatioNval motion Particle is circular motion. .
Stoite i.e rest or motion of the body. > ) ) \ Ll > 3 & (2) ANgULAP velocity of alll the Particles
The PoiNt where whole Mmaolss of system is SO Livear motiovy Rotationvall MotioV about o given PoiNt of a Rigid bodY S
. SupPoSed to be convcentrated R o . ds : same
PoSitioNy of Centre of J .?: Velocity V = — ANguLar velocity S=RQ |V|=Rw; .
MOISS of SYstem RIGID BODY dt W dQ (3) I1¢ o = CoNStaINt (aNvgular acceleration),
. S . s occeleratiovy = ), Wi=wi+at,
Z m F RotatioNval €quilibrium Transiatioval €quilibrivm ds dt ) f 1
ch \_ i :C' - 8? 9 I—:' -0 ™ A bodY with Persectly defivite and — Zl_fext _0 a= a anNguLar occeleration Qr=wit + Eoct w?=
ext— ext — °
> m UNChaINGING ShaiPe. | _dw 2000 [Wi o, jt
F=ma= ndv at ‘
. PRINCIPLE OF MOMENTS FOR A LEVER MOMENT OF IVERTIA dt voraliE 0= Wit - ot > KErotng = V2 + - W?,
velocity of centre of work donNe 2 2 2 2
MaISS of sYstem According to thiS Privcirle:- Ivertia of Rotational motioN W =FS =l oc R %mvz +%mkz (\r’_j
. Z m. V Load x Load arm = effort x effort arm ML I =Z mr? = MK® livear K.€ dt 1 »
Vem=—""'"1 i1 work - dove 5 mv’ (1+¥j
Z n, ) where I is distance pererendicular to the —mv? w =1.Q
Factors ¢ radivs of aXiS of Rotation. 2 ,
: gyration depends ||| : : Power rotatioNall K.€ : : . .
Acceleration of Centre ’ RAdIVS of gyratiov P=FV, 1 Combived Rotation + tr'o.wsmuonl Motiov
0f MOISS of SYstem (1) PoSition § congiguration N ¢ B 2 2 . L 5 - ﬁ(CRTM)--
Z m 5’ 09 b'le Gx.ls o‘ l"obab.lON K = 1 I — n L‘~ear MoMgNt’UM 2 VCRTM = Vpure rotation + Vtranslational
acm — i i (2’ distributiON O(‘ Mass n P = mV power 5CRTM = épure rotation + 5translational
> m AAbOUL the OIS o ‘ 1 ¥ N P= 1w, DYNAMICS of CRTM
Rotakion. M ANGULAr momenNtum  for aNaILYSivg itS motion we arpLYy two
Co 0 Ul L=Iw eauatiov
Theorem of moment of lvertio angular Impuise > Tex =Maen
SHAPE OF AREA DISTANCE X | DISTANCEY |  AREA | |
a o ° . Tpt:lwf _IW| Z;extzlazFXﬁext
. Pereendicular axis theorem Paratlel - axiS theorem B S 3
S |G al2 al2 2 VewtonN'S Laws of motioN IS vallid IV Ivertial
TNV 3 ! ! frame.
— W e * To aPPLY Second eauadtion of Vewton about (VoN
= _ - ¢ : . - inertial Point, PSeudo - force iS arplied at
G z Body Axis Figure / c .
Rectangle —[ -|— -+ - —b‘ al2 b/2 ab | om of bodY > of PSevdo force 1S also takenN
y ‘A’; B = Thin circular Perpendicular to é M R? iNLO OICCOUNL.
@ C* (1) ring, radius R plane’ at centre - K-ECRTM = K-Erotation + K-Etranslation;
. X | — : 1 1.,
Circle ﬂ_@ r r i I I v I 2) :I_::g\ grgﬂ:;?\) Diameter - _ MR/ 2 K.E = Elcmwz 4 EMVCm}
: z=Ix+ 1y ’ 1 1
i i K.E = —=MK’w? + —MV?
> ! o | Tavr e | Sk (wep e .
Semicircle ) ﬁ i3 ] . | — owsulfar MoMeNtUmM of Rigid body per forming
ANGULAR MOMENTUM CONSERVATION | | . .. < CRTM: Pure Rotationdl as a Rigid body about
(4) Circular disc, A MR 2 C.0.M: TranSiatiov as a Particle
_ dr _» R radius R disc at centre
h Thet = — i = = - : t
Right-ang AT I s | s | o2 * = Gt if te=0= L =constant (5 | Croulardisc, Diameter e |MRI4 (1) ROLLING ON INCLIVED PLANE
= i (Ex)r = rotational K.E (Ex): = translation K.E
—~ 0 Hollow cylinder, | Axis of cvlind A~ _
Lsystem = Z Li (6) radius R S of cylinder € {-_ MR, (a) for solid sphere, (Ex)r = 40% of (Ex),
ANGULAR MOMENTUM CONSERVATION - : () | SoRSpnaen | Axisofcyiinder | - ~ | MRI2 (b) For snell (B = 66% of (Ed
< & LA 10 ANGULAr momenNtum of Iidid bodY Performivg pure radius R < {‘b (c) For disc, (Ex). = 50% of (Ex): of (E),
Lo =roa x P (angular momentumabout point O) , (Lays G e 2LEI=CE > 2MR IS e
. N Relationy betweenN Torque ¢ Avgular momenNtum: (2) VELOCITY AT LOWEST POIVT
=roa X (MV) LG 9) Hollow sphere, Diameter 2
- - ® Thet = — radius R 3 V — 2gh
= Mloa XV dt KZ
. =B — . e Unit of Torque = N.m 1+§
Lo =For xP =To, Psing e Dimensional formula = [m® L* T#] Valid in only inertial frame. (4) Time taken to Feoich the bottom of the iNclived Plane is.
—r. mvsin® ; (3) ACCELERATION ALONG INCLIIVED PLANVE
— '0A I - I I U I _roT . K
Angular Impulse:- J = [t.dt, Jwt =L —Li,J=r x|, Unit > NmS 1 2n (1+¥ - gsin®
t= K?
= = = ___ ; 1+ 28
Linear Impulse:- [=JF dt, le =P: —Pi, Unit > N.S < sing 9 * R?
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